INTRODUCTION
Thymic nurse cells (TNC), multicellular complexes isolated from the thymus following enzymic digestion, consist of 10-200 thymocytes enclosed within a cortical epithelial cell (reviewed by Kyewski, 1986) . Since their first description by Wekerle and Ketelson (1980; Wekerie et al., 1980) , the intimate interaction implied by this structure has prompted suggestions that the epithelial component is inducing early steps in T-cell differentiation or is mediating positive or negative selection to shape the T-cell antigenreceptor (TCR) repertoire. Much depends on whether the TNC represents a prexistent secluded microenvironment sequestering a distinct subset of cortical thymocytes or whether the TNC merely represents a postdigestion folding structure that has captured a random sample of cortical thymocytes. There is good evidence that *Corresponding author. the association between the epithelial cell and the thymocytes precedes the digestion step, although the issue of whether this is in the form of an open or a closed structure in situ is not settled. The nature of the thymocytes within the nurse cell has also been a subject of dispute.
There is general agreement that the majority of nurse-cell associated lymphocytes (TNC-L) Kyewski, 1986) . Further clues to nurse-cell function, therefore, depend on our ability to analyze the minority TNC-L components, and determine whether early precursor cells or late, mature thymocytes are present. Our earlier studies on single micromanipulated murine TNC indicated that about 3% of TNC-L showed a proliferative clonal response to mitogens, but that none of these clones was cytotoxic; this suggested the presence of mature CD4/8 thymocytes, but not of mature CD4-8 / thymocytes. In contrast, functional allospecific cytotoxic precursors have been detected by Fink et al. (1984) in bulk preparations of TNC-L. Recently, Penninger et al. (1990) , using direct two-color immunofluorescent staining of lymphocytes within chicken nurse cells, found a high incidence of both CD4/8 and CD4-8 / thymocytes, suggesting mature cells of both cytotoxic and helper lineages are present. However, in view of the relatively high incidence of "immature single positives" in the chicken thymus (Davidson and Boyd, 1992) (Kyewski et al., 1987; Shortman et al., 1989) .
plete purification in a single step. The unitgravity zonal elutriation procedure described previously Shortman et al., 1989) (Kyewski, 1986 , but were able to complete maturation then respond in the particular mix of factors found in the alloantigen-stimulated cultures of Fink et al. (1984) .
This presence within outer cortical TNC of thymocytes with the mature surface-phenotype characteristic of the medulla is striking. Transcapsular labeling studies indicate the incidence of mature thymocytes in the outer cortex as a whole is at least fivefold lower than this level (Shortman et al., 1989 To separate nurse cells from most mononuclear cells, unit-gravity zonal elutriation was immediately carried out on the EDTA-treated filtered digest, without prior centrifugation. The technique was as described previously Shortman et al., 1989) , but using the elutriation chamber of shape and dimensions shown in Fig. 2 Fig. 3) were pooled.
To remove residual mononuclear cells, they were coated with a cocktail of mAb specific for T cells and myeloid cells, and then depleted using magnetic beads. The pooled nurse-cell-enriched elutriation fractions were underlaid with FCS-EDTA (90% FCS-10% 0.99M EDTA) to prevent any rosette reformation, and centrifuged to a small pellet. The cell pellet was resuspended in the mAb cocktail and incubated at 4C for 25 min.
The cocktail consisted of mAb specific for CD3 (KT3), CD4 (GK1.5), CD8 (53.6), Thy-1 (30H12), The mAb used were prepared, purified, and conjugated in this laboratory. Anti-CD8 was 53-6.7 (Ledbetter and Herzenberg, 1979) , conjugated to fluorescein isothiocyanate (FITC); anti-CD4 was GK1.5 (Dialynas et al., 1983) , conjugated to allophycocyanin (APC); anti-CD3 was KT3 (Tomonari, 1988) 
